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In the United States, endometrial carci-
noma incidence rates, uncorrected for
hysterectomy prevalence, are higher
among white women than black women.
We estimated corrected endometrial
carcinoma rates by racial/ethnic groups
and age (30-74 years) for 1992-2000
using data from the Surveillance,
Epidemiology, and End Results pro-
gram and the Behavioral Risk Factor
Surveillance Survey. Hysterectomy
prevalence was higher among black
women than among Hispanic and white
non-Hispanic women. Correcting for
hysterectomy prevalence increased age-
adjusted endometrial carcinoma rates
per 105 woman-years from 29.2 to 48.7
(66.8% increase) overall, from 14.6 to
28.5 (95.3% increase) in blacks, from
18.8 to 29.6 (57.6% increase) in His-
panics, and from 33.2 to 54.9 (65.1%)
in white non-Hispanics. This correction
reduced the rate ratio for white non-
Hispanics compared with blacks from
2.27 to 1.93. Among blacks but not
Hispanics or white non-Hispanics, the
endometrial carcinoma risk factors of
obesity and diabetes were more preva-
lent among hysterectomized than non-
hysterectomized women. Failure to
correct for hysterectomy prevalence
may lead to underestimates of endome-
trial carcinoma risk, especially among
blacks. The high prevalence of hyster-
ectomy among blacks with strong en-
dometrial cancer risk factors may
partly account for lower cancer rates
in this group. [J Natl Cancer Inst
2005;97:1700-2]

Incidence rates for uterine corpus
cancer are generally determined without
eliminating hysterectomized women
from the at-risk population, resulting in
an underestimate of incidence among
women with intact uteri (/-3). Corpus
cancer rates mainly reflect cases of
endometrioid adenocarcinoma (referred
to herein as “endometrial carcinoma”),
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which is the predominant histologic
tumor type of this cancer. In the United
States, reported rates for endometrial car-
cinoma are substantially higher among
white women than among black women
(4,5). This disparity is surprising given
that obesity, a strong risk factor for endo-
metrial carcinoma (6), is more prevalent
among blacks (7). However, the obser-
vation that hysterectomy prevalence is
higher among young blacks as compared
with whites (8) suggests that hysterec-
tomy prevalence by race could contribute
to an inflated estimate of the racial dis-
parity in endometrial carcinoma rates. To
explore this issue, we reestimated endo-
metrial carcinoma rates among women in
the United States with intact uteri, focus-
ing on possible racial/ethnic differences.

Using data for cases diagnosed during
1992-2000 collected by nine registries in
the National Cancer Institute’s Surveil-
lance, Epidemiology, and End Results
(SEER) program (Connecticut, metropol-
itan Atlanta, Jowa, New Mexico, Seattle
Puget Sound, Utah, San Francisco—
Oakland, San Jose—Monterey, and Los
Angeles), we tabulated endometrial carci-
noma rates per 10° woman-years by
racial/ethnic group and age. We identified
endometrial carcinomas as tumors with
International Classification of Diseases

for Oncology (9) codes 8140 (adenocarci-

noma, not otherwise specified, n =
10275), 8380 (endometrioid adenocari-
noma, n = 7285), 8560 (adenosquamous
carcinoma,n=562),and 8570 (adenocarci-
noma with squamous metaplasia, n = 635).
Our analysis was based on 640 incident
cases among blacks, 673 among Hispanics,
and 9173 among white non-Hispanics. To
reestimate age-specific incidence rates
for women with intact uteri, we reduced
SEER age-specific at-risk populations
by age-specific hysterectomy prevalences
(5-year age groups) using 1992-2000
data from the Behavioral Risk Factor
Surveillance Survey (BRFSS) for those
states that also maintained SEER regis-
tries included in this analysis (10,11). We
limited our analysis to women aged
30-74 years (among whom most incident
endometrial carcinomas are found). We
standardized rates for age in 5-year groups
using the 2000 U.S. standard population.
In all age groups, the prevalence of
hysterectomy was higher among blacks
than among Hispanics and white non-
Hispanics. Rates among the latter two
groups were similar. Hysterectomy prev-
alence for blacks and for white non-

Hispanics was as follows: ages 3044
years, 13.7% and 8.5%, respectively; ages
45-59 years, 43.2% and 33.1%, respec-
tively; and ages 60—74 years, 51.6% and
43.8%, respectively. Our results are con-
sistent with previous analyses showing
that hysterectomy prevalence is higher
among young blacks as compared with
whites (8). Although the reasons for this
difference are unclear, blacks more fre-
quently reside in the South, where hyster-
ectomy procedures have been performed
more often (8§). In addition, factors such
as limited education, high parity, and
a history of miscarriages—all of which
have been associated with increased risk
of hysterectomy (/2)—are more common
among blacks than among whites.

Endometrial carcinoma rates per 103
woman-years for 1992-2000, tabulated
without considering hysterectomy prev-
alence, were 29.2 for all women, 14.6 for
blacks, 18.8 for Hispanics, and 33.2 for
white non-Hispanics. Endometrial carci-
noma rates corrected for hysterectomy
prevalence were substantially higher than
uncorrected rates, rising to 48.7 overall
(a 66.8% increase), to 28.5 among blacks
(a 95.3% increase), to 29.6 among His-
panics (a 57.6% increase), and to 54.9
among white non-Hispanics (a 65.1%
increase). Therefore, accounting for hys-
terectomy prevalence reduced the endo-
metrial carcinoma rate ratio for white
non-Hispanics compared with blacks
from 2.27 to 1.93, although the absolute
rate difference increased.

In all three racial/ethnic groups, un-
corrected endometrial carcinoma rates
increased sharply among women aged
30-59 years and then increased more
slowly among older women (Fig. 1).
Correcting endometrial cancer rates for
hysterectomy prevalence produced a
steeper rise with increasing age, espe-
cially among blacks and Hispanics.
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Fig. 1. Semilogarithmic plot of endometrial carcinoma incidence rates per 103 woman-years for cases
diagnosed during 19922000 by age. Solid circles and black lines represent incidence rates, irrespec-
tive of hysterectomy status (“uncorrected”); open circles and dotted lines represent rates for women
who have retained their uteri (“corrected”). The increase in endometrial carcinoma rates resulting from
correction for hysterectomy prevalence was evident at a younger age among blacks than among other
racial/ethnic groups. Among Hispanics older than age 59 years, corrected endometrial carcinoma rates

Hysterectomy procedures performed
for benign indications may selectively
reduce the number of women at mark-
edly elevated risk for endometrial carci-
noma if women with strong risk factors
for endometrial carcinoma are more likely
to have their uteri removed than those
lacking such factors. In this analysis, two
endometrial carcinoma risk factors, obe-
sity and diabetes, were more prevalent
among black and Hispanic women than
among white non-Hispanic women, re-
gardless of hysterectomy status (Table 1).
Moreover, among blacks, the prevalence
of obesity and of diabetes was much
higher among those who had undergone
hysterectomy than among those who had
not (by 51% and 69%, respectively). In
contrast, among Hispanics and white
non-Hispanics, there was less variation
in the prevalence of these risk factors
by hysterectomy status. Furthermore,
Hispanics and white non-Hispanics who
underwent hysterectomy included a sub-
stantially higher percentage of smokers
(in whom endometrial carcinoma risk is
reduced) than those who retained their
uteri, whereas among blacks smoking
varied less by hysterectomy status. The
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increased sharply, a pattern that was not found for the other groups.

higher relative percentage of blacks with
strong endometrial carcinoma risk factors
who undergo hysterectomy compared
with Hispanics and white non-Hispanics
may partly explain the lower endometrial
cancer incidence among blacks, even after
correcting for hysterectomy.

Our analysis has several limitations.
Although it was based on large datasets

that are generally representative of
women in the United States, our find-
ings may not necessarily apply to popu-
lations that are not proportionately
represented in SEER or BRFSS. In par-
ticular, BRFSS participants are limited
to persons with working telephones.
Nevertheless, self-reports of hysterec-
tomy are reasonably accurate (7/3), and
hysterectomy prevalence determined
using BRFSS data has been validated
against that found using other data
sources (7/4). This analysis was also
limited to endometrial cancer risk fac-
tors that are available in the BRFSS and
did not include expert pathology review.
Nevertheless, our analysis demonstrates
that failure to account for hysterectomy
prevalence can result in grossly under-
estimated endometrial carcinoma rates
in the Unites States, especially for
blacks. In addition, patterns of hysterec-
tomy performance among blacks may
greatly reduce the prevalence of endo-
metrial carcinoma risk factors (i.e.
obesity and diabetes) among blacks who
retained their uteri, but only slightly
reduce them among Hispanics and white
non-Hispanics.

Growing enthusiasm for treating
benign uterine diseases without surgery
could expand the population of women
with intact uteri, thereby increasing the
endometrial carcinoma burden in the
United States. Although averting hyster-
ectomy is desirable, women with endo-
metrial carcinoma risk factors might
experience increased endometrial carci-
noma incidence and mortality if hyster-
ectomy prevalence declines. In the
future, monitoring of endometrial

Table 1. Prevalence of endometrial cancer risk factors stratified by hysterectomy status (1992-2000)*

Prevalence (%)

Risk factor by hysterectomy statusf Blacks Hispanics ‘White non-Hispanics
Obesed

Uterus removed 44.2 22.9 15.8

Uterus retained 29.3 22.4 14.9
Diabetic§

Uterus removed 13.2 6.2 5.0

Uterus retained 7.8 6.6 3.9
Current smoker

Uterus removed 23.9 17.4 26.1

Uterus retained 20.1 12.9 18.5

*Data for white non-Hispanics and Hispanics were based on results of the Behavioral Risk Factor
Surveillance System (BRFSS) for states in which nine of the registries in the Surveillance, Epidemiol-
ogy, and End Results program (SEER) are located, Connecticut, metropolitan Atlanta, lowa, New Mexico,
Seattle Puget Sound, Utah, San Francisco-Oakland, San Jose—Monterey, and Los Angeles, that is, excluding
the registries in Hawaii and metropolitan Detroit. Data for blacks include results from Hawaii and Detroit.

tFactors related to endometrial carcinoma risk available in BRFSS.

$Obesity was defined as having a body mass index of >30 kg/m?.

§Data for gestational diabetes have not been included.
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carcinoma incidence rates using im-
proved methods that correct for hys-
terectomy prevalence and include
information about the characteristics of
women who undergo hysterectomy are
needed to address these concerns and to
provide the basis for prevention efforts.
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